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(57) Abstract 

A polycationic bactericidal/algicidal agent containing as the active ingredient a polymer composed of repeating 
, units represented by general formula (I) and having a number-average molecular weight of 1,000 or above, wherein A 
represents a single bond, oxygen, phenylene, dioxyethylene or tetramethyldisiloxane; Xr and Xr may be the same or 
(different from each other and each represents a counterion of a quaternary salt; p and q may be the same or different 
jfrom each other and each represents an integer of 1 to 6; and m represents an integer of 0 to 6, provided that A, Xr, 
X2", p, q and m may be the same or arbitrarily different from repeating unit to repeating unit. 



(57) 



I ) ■C«te*tt*« , 9 3lU*fl:^^iO. ft^JM 1 *** 

xr x 2 ~ 

Xi>&<, 1 - 6 OfiEft-C* , mli0-6^Stt$)S o A> Xi> 

) 



AT 3f — X I T DE K -f 'V KR *©KS PL ;K- -/ ^ K 

AUt-X|-7')T DKf>?-« KZ *f 7X;> PT tf/V h 

BB'*i"<K* ESX-<<f> UUbf>^jL^^>. RO /u--v-r 

BE * FI 7 4 > y > K LK RU v -> T 

BP -//^t-7r V PR 7 7 > X LU * 7 * > 7 * / SD 

BG y/^'Jr G A if X > IXvV'fiT SE X-^i-f^ 

BJ *■<->-> GB 4**UX MCit3 SI Xo»ri-7 
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^ffii:Mt4 & OT*&a e 
t- & , r /u * ;u v > f- ju i > -J 7 y * - v a ^ n >; k ( ttfb ^ > ^ ^ 3 

HBS 5 3 - 6 3 9 4 ) , mmW.7 > * - * A S £ ^ > -b* > j|± <0 
H LT*t4# Uf V >IH## ( #R|BB 61-246205 ^<2:fft ) , 

9' y v tf v - * a m i % t a *' u tf — ;u tf 'j > ft $ ft ( # mi eg 

63-310803 ^-<&$& ) , MM \Zs<> V )U7 Jttfcit'O V * 

M i) y =. ? A & i a ( # BS 6 4 - 2 6 6 1 0 ) # * * tf 

act 7&«"C % ho 
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it, ffittrt'tefl^/fb^WKifc^TftT Liz *) , * £ v» ii 4 o < fg£ Lfc i? 

^CH 2 ^CH2^^ CH2 ^0 + - - (I) 
Xf X2" 

E»4tt»::i3»t**f 7-*>-C*»k p £ J: q * * I*** o 
TtK, 1 ~ 6 OStft-C* 0, mli 1 ~ 6 (D&%iX*$>Z>o tiz, A, 

T tfi^. ) -e«fr3*i*«l)agLJiMS*<b* *K ^W^ft^l 000 

3 & KaMfeEtt, Tia-JttS ( I ) 
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-(CH2^CH2^ + N^ CH2 ^Cl 




( I ) 



Xf 



x h 7 > 5> v n «9 „ Xi~ & £ XfXz' lift- t tzii&% v X 

fc&< Eg»a»:4s»t*^7-* <K p is it>'q liR — *fcl±*fc-> 

tU<, 1~6<&8&-C*«K mli0~6OSa-eA4. A, Xi, 

X 2 , p. q& £V t mit!&t)&L}$.itLZtlz\3l-t fctifttCHiottJl 
v> 0 ) -C&foSii***»)aBLJ|ite*<b* ft¥*S*Wl 0 0 OaJbT 

^•>Utli, F"> CI", Br", I"^co/nd^->^ 

fflEBfczfcSM * Siffi&'f*^ U 

li, flUtf, WTU/Tt^iCJ: ^Ilt^Ct.^t^c TIB 
-ttzfc (II) 



iB-ttsat (iii) 
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Y-(CH2)pA-(CH2>qY .(H) 
f F^fil'-zyDdft^Sf^O, Y ti^ n y^JK^K p is «t q it m — 

%ot*&fcimz>z t \z i *) , ffie-^5t ( i ) x-mio z turn o ii l&gl 

L «£ < §!1 it Tr § <£> « Sfc, Xi"iJ «t VXz'W" n y > * >&ft<D 

toi:^^tli, C -9 LT»<bitfci»trrc-te3t ( I ) "CSE*> >Jjg-L 
JjMi ^ e ft * S.&fa<Dtt T >X*hZ>^u yv 4 * y * *fj£-f h m&t tz 

£ ©El&ttSHE + Tfr * -9 - t L < > ffl v-> h tl& 1$M t LX 

W x. if, ^ y * y - )V , jc ^ y - 7* o y - ;u N ^ y 7* n /< y - /K 
xf ^/ij3-iK 7- -t h > , 7 -b > - h y /K y'^f J^iK7 5 K, 
v y -f- ;u 7 -fc h 7 5 K, ->* y 4- 7. ;u * 4 *> K is J: "Tf* ft b <r> ft f 

±KKi&fc:fev»-cffiffl WE-*** ( 1 1 ) T?E*>$ft& xtf v 

>ik&%) t LX it, 4 , 4 * - tf g v 5 ;K 2 , 2 ' - v tf 'J y >K ->* 
( 4 - tf ' J ;i> ) y ? > % ->* ( 2 - tf ; ->' ;u ) y 9 > , 1 , 2 - v ( 4 - tf 
'ly*)*^, 1 , 2 - v ( 2 - tf «; v ju ) i ? > s 1 , 3 - •>* ( 4 - 

U ;u ) y d /s- > „ 1 , 3 - V ( 2 - tf 'J >* ;u ) 7" a /< > , 1 , 4 - v 
( 4 - tf 'J ;U ) 7* * > s 1 , 5 - ->* ( 4 - tf >; v * ) ^ > 9 > > 1 , 6 - 
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( 4 - m v )\> ) >m*mmtz> z t #v § & mis, 

( 4 — tf "J v )V ) 7' o /< > HV'o 

WK-tea; ( 1 1 1 ) -cmt>2tiz ->*md r>ft&&t Ltii, 

1, 2 - ->* * n n x ? ^ s 1, 2 - l , 2 

■ > > 1 , 3 - V 9 n n 7* n > % 1 , 3 - v 7* o * 7* n > , l , 3 - v 
3 - K 7" n /* > , 1 , 4 - v * d n 7* 9 > , 1 , 4 - v 7* n * 7* * > > 
1 , ± - Va - Y79 1, 5-v^on^>^>, 1, 

> 9 1 , 5 - v 3 - K ^ > * ^ 1, l, 6 - 
->'7*n ^Adft 1, 6 - v 3 - r^**T 1, 7--*J9uv^79 

> , 1 , 7 - v 7* n * ^ 7' 9 > , 1 , 7 - v 3 - K ^ 7* ? > > 1 , 8 - V 9 
vv*9 9>, l, 8-iS7u**9 9>, 1 , 8 - ->* 3 - K * ? ? > . 
1, 2 - y ( 2-^nnxf;l/)x-f;K l, 2 - y ( 

)U ) jl - x ;U s 1 , 2 - v ( 2 — 3 — |«'xf ^ ) x-f;i/, 1, 2 - v 
( 2-^nnx^y jx^y, i, 2 - y ( 2 - /n^x K-> ) x^ 
> , 1 , 2-y(2-3-Fx^y)x^y, p - v> (■ * d n f - * ) /< 

> -t* > , p - v ( 7" n ^ f- ;u ) ^ > -fc' > , p . y ( 3 - K > f ^ ) -t' 
y s m - -7 ( 9 n n > f- ;b ) ^ > -t* > , m - v ( 7 n ^ f- ;u ) ^ y j± y , 

m . y ( 3 - k > f - ;u ) ^ > -t? > > o - -J { 9 n v * jy ) s<y ■£ y , o - 

y (yDt>f^)^y-t*>, o - >* ( 3 - K > f - ^ ) ^ > -t* > > 1 , 3 - 
V ( 3 - 9 n n 7* n M )\> ) - l , l , 3 , 3 - r h 7 > f- ;U v v n * -y- > , 
1 , 3 - V ( 3 - 7* n * 7* n tf ;P ) - 1 , 1 , 3 , 3 - r h 7 > f - ^ v v n 
* ^ > , 1, 3 - V ( 3 - 3 - K 7* n tf ;u ) - l , l , 3, 3-f H^f 
;u v v o # y , 1, 3-y(4-?DD/f^)-l, 1, 3, 3 - t h 
7 > f - ;u y v n # -9- > N l , 3 - V ( 4 - 7* p ^ 7* f - ;u ) - 
1 , 1 , 3 , 3-f F7^f^yyDH>, 1 , 3 - V ( 4 - 3 - K7*f 
^)-l, 1, 3, 3 - -r h y * f - ^ ■>* v d * -9- > , 1, 3 - ( 5 - 9 u 
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D^>f-;iO-l, 1, 3, 3 - t h 7 ^ f-JU v v n 7, 1, 3-v 
( 5-/0*^^^1-1, 1, 3, 3 - rF^f^yyDH^ 
1 , 3 - V ( 5 - 3 - K ^ y f- ^ ) - 1 , 1,3, 3 - f Y ? * f- JU V *s o 
* -9" 7 , 1, 3 ••>'( 6-?ooAify*)-l, l, 3 , 3 - T Y 7 * f" 
;u v o * -9- > s 1 , 3 - v ( 6 - 7* n * /v * v ;u ) - 1 , 1 , 3 , 3 - t 
h 7 > f- * ->* v n # "9" > * 1 , 3 - v ( 6 - 3 - pA^y^)- 
1, 1, 3, 3 ■ f F 7 > f ^ •/ •> o ^ t ^ f /T t S : H ! f I 4 o 

*«Wt«4«TE-»S: ( I ) T£fc3ft&**!?ag L4ift;*» 
O^^iij^^fifi 1 0 0 0 &±T* i <9 »4 L < l± 3 0 0 0 W±t* 
So i ft J: *) f£#^*<a t o-Cli-f-ofi:Bfig|JS!j** f i£v». 7>^Mli> 7"*^ 

ftojtti: «t •) aijg* ft&„ 

(±> tttifjy^ni^^t*, < mmmm t lt« 

* >*«B«8iaui«rsB-«!^: ( i. ) ft am •? 

jttt Ltfi LT (, J: < , *4v»liIS«ii#i:iij*$*-C()J:v', Sfc, 

UtffflLtU^ ?<bi:, ±EM£#£#tri£S'J 7' 

4LtUv> 0 *4vMi, ±KI^#S:5K, v * 7 7'- 4 £ 0*#J^jRA 
L^ktiikUSi, * LTi&Rfctc- tifeJfcttffi 3 ft * *0J«fc7 > 
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■t - ^ A %.<Dm%i "C & & 7 /U * A- V * f" ^ ^ 7 ->* ^ 7 7 * - «^ A ? n 7 4 K 
( iKb ^ 7 "f ^ ^ - •> A ) > •/f->^v>f;i'7^-7i?n7'f F, s 
fc li # «; ^ * -9- > f - u > tr ^ 7 - v >&m&^ t <D f&iz-M t Lt, * 4 v» tt 
-tt»fti*fflRIfflT*4 7-n tf* 7 7 5 K* ( #J x If 2 > 2 - >* 7' n 
t - 3 - -h'Jnyni:t>7?.Kl)s - Fdt;^- ^if ( #!i x 

li'2 - . 2 - - h D7'n/0 - l, 3 - V * - )V „ 2 % 2 - V 7* n 

•t . 2 - - h □ x * 7 - ) , <f y f- 7 V ( 00 x , 1 , 2-^7 
X 4 7 f - 7 7* 'J 7 - 3 - * 7 s 5 - * □ n - 2 - > f - ;U - 4 - 4 7 f - 7 V x ) 
7 - 3 - * 7 $ ) , 7 )V * U 7 Vf 7. f - * v 7 * - h (M ( 01 X If 7- f- V 7 - \£ 

t->7^-K xfi/^^f^y7^H), '^u ryitftf&z-z 

( 1 , 4-VX(7u*T-kh*"s)^fi->> l, 4 - t'T. 
(7*n^7-feh#v) - 2 - 7*x 7^ ) fc <OiS^#J t LT, s fcli-ffiffiS 

#WJI*J>3r t'b tT#ffl"C*4, S/:, *£W0±ie**# 8* 

$£fcffil 1 
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BKCH 2 ^Br + ^(j^J -5—' .^C^nJ^^ 

Br" Br" 

(1) 

1, 4 - v 7* n * 7* * > 5 . 93g ( 27 . 8 mm 0 1 
4 , 4 ' - v tf' ) 9 J )V 4 . 3 4 g ( 2 7 . 8 mm o 1 ) £ > ? y - ^ 
5flmU:||U 8 O^CtM 5 B#Waat L^: 0 JfcU, :o£ 

±I£:£ ( 1 ) t-St£ ft* # 'J v - 7 . 6 9 g * JtfeH#fc_L-C»fc 0 ti 
tz # y -7 - co ^^P^J^^I: £ y ;u 5 x - v 3 > ? n v ^77^t:± 

1 H-NMR, 5 (D2O, ppm); 1.86-2.66 (m, 

4 H ) , 3.58 (m, 4H), 8.57 ( m, 4H), 

9.13 (m, 4 H ) . 
IR ( KB r, cm" 1 ); 3 4 3 3, 3 0 3 8, 2 9 2 4, 

1 640, 1560, 1508, 1450, 1180, 

8 14. 



m 2 



(2) 



1 , 4 - x 3 — K 7 ^ > 6 . 9 4 g ( 2 2 . 6 m m o 1 ) io J; V s 

4 , 4 ' - v tf 'J v ;U 3 . 5 8 g ( 2 2 . 6 mm o 1 ) £ / 9 J - )l> 

5 0 m HZ feffi U - <Oi#$ £ & 8 0 "C T" 1 5 B# fUMm, Ltz 0 # \Z s Z<DE 
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±f£5t (2 )tiH^f'j7-7 . 3 0 g LTftfco # <b ft 

fc *" 'JT-^M^I^^A- 5 x - -> V> * n v 
•>«l5£Ljfcfir*, #'J*f-U>^»; 3-;P&#ttTl 5, 0 0 0 T*o/c 0 
1 H - NMR , 5 (D 2 0, ppm); 2 . 2 4 ( m, 4H), 

3 . 4 4 ( m, 4 H ) , 8 . 56 (m, 4 H ) , 

9 . 1 1 ( m, 4 H ) . 
IR (KBr, cm" 1 ); 3445, 3026, 2928, 

1640, 1 5. 6 0, 1508, 144 9, 1179, 

8 17. 

-: r r 

(3) 

1 , 2 - v-3 - KJt 9 > 7. . 0 0 g ( 2 4 . 8 mm o 1 ) I Xf 

4 , 4 ' - v tT v ;U 3 ,88g(24 Jmmol )£,*?/- ;P 

5 0 m U: U £ «r **J 8 0 'C T* 1 5 B#^itit L fc 0 , d <oK 

l?s 9 J - ;Mi7gj§? L MJ o a f- ;u x - r ^ i: ft 0 £ Lfc t c: 

±IB 5t (3 ) T*^ $ K Z> # 'J v - 3 . 9 3 g fc«feH# fc L T # o ft ■ b ti 
tz iK ') <D $k¥-%)ftTm £ Yfr '1 - $ x - v 3 > ^ n v ^77^-|:J: 
•) il Sfc L # V x f- b > ^ ij 3 - /Is&Jtflt T- 8 , 0 0 0 ti?fc o 
1 H-NMR, 6 (D 2 0, ppm); 3.43(s, 4H), 
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7 . 8 7 ( m, 4 H ) , 8 . 7 9 ( m, 4H). 

I R (KBr, c m" 1 ); 3440, 3025, 2 930, 
1640, 1560, 1510, 1450, 1179, 

8 15. 

%mm 4 

CICH2-0" CH2CI + OO'lSoiT 

cr cr 

(4) 

p - V { ? uu s<y-£> Q . 00g( 34 . 3mmo 1 ) %$ £ V* 

4 , 4 ' - v tf 'j v ;U 5 . 3 5 g ( 3 4 . 3 mm o 1 ;U 
50mlC^L, iO»at*jft 8 0 "Ct^l 5 WWitat U^o - <D K 

±ieit ( 4 ) X'UZ ti& *' U v- 8 . 4 1 g * 6feS#fc LTi/; c W *i 
# 'J "7 - <D fr^ it % ?x-y 3 y ? n h y 7 <( — IZ £ 

•j aysfe l fee*, ;Hftjni-c 7 , soot-^t. 

1 H - NM R , 5 (D2O, ppm); 6 . 07 ( s, 4H), 
7 . 7 1 ( s , 4H), 8 . 6 3 ( d , 4 H, 
J = 2 . 0 H z ) , 

9 . 24 ( d, 4H, J = 2.0Hz). 

IR (KBr, cm -1 ); 3422, 3 040, 2930, 

1636, 1560, 1502, 1447, 1161, 
7 9 5. 
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mm 5 



I CH2-<QHH2 1 + ■ N > 




N 



MeOH 



iCH2^Q>-CH2-N^ 

r 




r 



(5) 



p - y ( a - K>f il' ) ^>-b'> 1 . 7 0 g ( 4 . 7 9 mm o 1 ) & «fc r>' 
4, 4 * - yf'jy^O . 74g ( 4 . 7-9mmo 1 ) £ 7 -te h > 5 0ml 
CSfiU £ O 8 O'Cfl 5m®mt Ltz 0 CORSrMS- 

<Ai^;i^-r;M; £i£*?iIL£ C:^ JbfB^ ( 5 ) THE & ft*** 

•;-7-2 . 2 A gZifk7fc&mi*tLX%tz 0 fehlxtz*^) #i ft 1- 

f U^/'Ja - Jl'&ff fit t 7 4 , 0 0 OT^oT^o 

1 H-NMR 5 (DMSO-d 6 , p p m )• ; 6.72(s, 

4H), 8.47(s, 4H), 9. 4 l.( d, 4H ) , 

10 . 06 ( d, 4H). 
I R (KB r, c m" 1 ); 3445, 3025, 2915, 

1640, 1558, 1510, 1450, 1162, 

8 0 0. 

mmm 6 
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N 



MeOH 




(6) 



V ( 2 - 3 - Fx f- )V ) x- r ;W 7 . 0 0 g ( 2 1 . 5 mm o 1 ) ±3 <£ t>' 
4 , 4 ' - V kf •>* 3 . 3 6 g ( 2 1 . 5 mm o 1 ) > ? ^ - ^ 
50mli:f§ft?U ;«^?U^8 O'Cfl 5BfFalii,tL/:„ ^C, 

rf s ? J - )v\z mm- L mm <F> x f- ;U x - f ;m: J£ £ jg >0 j& L i: Cl h , 
±IBS: ( 6 ) -CStS *' 4 . 2 3 g *J&£feS#fc Ltf|f:„ f# <b 

ft 'J v - o ifc^^ fi «• y ;w /n- - 5 x - v. 3 > ^ d v h y y V < - K 

fco 

*H - NMR . $ (DMSO-d6, ppm); 4 . 34 (m, 
4H), 5 . 2 0 ( m , 4 H ) , 9 . 1 6 ( m , 4 H ) , 
9 . 61 (m, 4 H ) . 

IE ( KB r , c m" 1 ) ; 3 4 5 0, 3050, 1640, 

r 

1555, 1442, 1 2 18, 1180, 810. 



mm 7 





(7) 
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1 , 2 - V ( 2 - 3 - K x h * v ) J- * > 
7 . 0 0 g ( 1 8 . 9 mm o 1 ) J3 J: 4 , 4 ' -vf'Jv^ 
2 . 96g( 18 . 9mmo 1 ) H ?;-^5'0m 1 C $JH U -Oif$ 
8 O'C-C 1 5 B«n9% Lfc e <M-> ^MIBlW^f^i-r 
/Mci£if&*, -f&fcitfcifcJftfcBlJRLfcfc, ftlf * * J - ;M:»»L«*I© 

v - 4 . 0 8 jLVntemfat UH/:, f»$>*ifc# U 

f- u > ^ a - ;u&JMt T" 16, 0 0 0 * o fc 0 

1 H-NMR 6 (D 2 0, ppm); 8.76 (-m, 4 H ) , 
4 . 18 (m, 4 H ) , 4 . 96 (m, 4 H ) , 
8 , 53 (m, 4 H ) , 9 . 1 0 ( m, 4H). 

I R (KB r, c m" 1 ); 3448, 3045, 1640, 
1550, 1435, 1218, 1 1 75, 800. 

KCH2 %|°|< CH2 ¥ " OO "SeOfT 

Me Me „ + /— \ /T~^ + -. 
-KCH27oSi0Si-^CH2>oN W , N ^n 
3 Me Me 3 ^ w ,_ 
I I 

(8) 

1 , 3 - V ( 3 - 3 - K 7* n tf ;u ) - 1 , 1 , 3 , 3 - r h 7 > f - ^ V v 

0 * > 3 . 0 0 g ( 6 . 3 8 mm o 1 ) H X Xf 4 , 4 * - v tf 'J V )\* 

1 . 0 0 g ( 6 . 3 8 mm o 1 ) fc * * J - 1 0 m IK L, - <7)fg?£ 

8 o *ct- 1 5 mmmwi Ltz a c<D£j&?£$£jSfijoxf-;wx-T 
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v- 3 . 0 0 g-frSfegfti: ITttfc, H«»^#'Jv-Oft^^it 

> ^ »; 3 - ;w&jng"C 7 , 3 o o -e * o tz 0 

1 H - NMR 8 (DMS0-d6, p p m ) ; 0 . 0 5 ( s , 



1 


2 


H ) , 


0 . 4 3 ( 


m, 4 H ) 


, 1 


. 9 2 ( m, 




4 H ) 


4 




59 (m 


, 4 H ) 


8.69 


( m, 


4H ) , 






9 




26 (m 


4 H ) 












I R 


( 


KB r , 


c m" 1 ) 


; 3 4 6 0 


, 3 


0 5 0, 2 


9 


6 0 , 


1 


6 


4 0, 


1 5 6 0, 


1 4 4 5,- 


1 2 


5 5, 11 


8 


5 , 


1 


0 
9 


6 0 , 


8 2 0, 


8 0 0. 











KCH 2 ^I + nQkCH2%C N IteoT 
-HCH2)4 + N3KCH27^CN\ 

r i" 

(9). 

1, 4 - y3 - K7^6 . 94g ( 22 . 6mmo 1 )iiJ:I/l, 3 - 
y ( 4 - f'Jy*) 7*da'>4 . 4 8g ( 22 . 6 mm o 1 ) * * 9 J - 

5 0m l »:»»Ls :o*iltft8 0 , c ; ei5»*HH*U/:o 

ft? L jfiflJ CifJU-fA' £ H it JR *H9iELrt:i:C:6 % ±gB^ ( 9 ) x- it 
$ ft & *' «; v - 4 . ■5 0g^IfelfttU!l/:o f» <b ti fc # -J v - O l£¥ 
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#ijzf U^^ija- /Hft £41 f 6 4, 0 0 0 -C * o „ 

1 H-NMR 5 ( D 2 0 + DMS 0 - d 6) ppm); 1 . 6 3 ( m, 

6H), 2 . 58 (m, 4H), 4 .11 (m, 4H), 

7 . 5 2 ( d , 4 H , J = 0 . 3 6 H 2 ) , 8 . 35 ( d, 

4 H, J = 0.36Hz). 

IR ( KB r, cm" 1 ); 34 5 0, 3030, 2920, 

1640, 1 555, 1450, 1175, 820. 

%mw i o 

CICH2-0-CH2CI + 0* CH2 %0 "jMioFT 

iCH2-<QcH2-N3KCH2>^CN\ 
CI" "CI" 
(10) 

p.y(^nn>fjl/)^ , /-B^6 . 0 0 g ( 2 8 . 6mmo 1 ) & X If 
1 , 3 - 9 J ( 4 - M "J ;U ) 7' n ^ > 5 . 6 6 g ( 2 8 . 6 mm o 1 ) £ ^ 
^7-^5 0 m 1 U - 0»«4r#& 8 0'Cfl5 Lfc 0 # 

/;t:^ ±ge^ (io) -c^s # v- 4 x . 5 0 g fclLEfeBflcfc L 

40, 0 0 0 X' h o tz o 

1 H - NMR 5 ( CD 3 OD, ppm); 1 . 7 1 ( m, 2H), 
2 . 5 9 ( t , 4H, J = 0.48Hz), 5 . 3 8 ( S , 
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4 H ) , 7 . 1 4 ( s , 4 H ) , 8 . 0 7 ( d , 4 H, 
J = 0 . 4 8 H z ) , 8 . 98 ( d, 4H, 

J = 0 . 4.8Hz ) 

IE (KBr, cm" 1 ); 3 4 2 3 , 3 0 4 0, 1 6 3 7, 

1510, 1470, 1155, 829, 758. 

%mm 1 1 

ich 2 O ch 2' + <y^hC H -j^r 

r i" 

en) 

p -->'( a - h' -V>0 . 24g( 0 . 67mmo 1 ) & £ If 
1 , 3 - v ( A - ^ 'J V }l> ) -f □ /< y 0 . 1 3 g ( 0 . 6 7 m m o 1 ) * 7 
■fc h > 1 0 m 1 iz mm U £ Oi#f£ S-ft 8 0 'C T- 1 5 B# m&nt L fco , 

x-f ;n:arji^^. » *t it JK * ET«l U ffe, Siry*f^x;u** 

(11) "CfES V v- 0 . 3 2 g * Jt±feHH*fc LT|#fc 0 ftbfltz 

>) t - <D ^^S: 5 x - *> a >?nv ^77^-i:i «9 

flfflje l fctt** !j?';if i/>^'j3- *&$Mt-c 6 0, ooot^ot 

X H - NMR 5 (DMSO - d 6 +D 2 0, ppm); 2.00 
( m, 2 H ) , 2 . 9 3 ( m, 4 H ) , 

5 . 7 2 .( m, 4H), 7.55(s, 4 H ) , 
8 . 03 (m, 4H), 8 . 97 (m, 4 H ) . 

IE (KBr, cm" 1 ); 3 4 5 0, 3 0 5 0, 1 6 3 8, 
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1542, 151 0, 1440, 1152, 802. 

%mm 1 2 



V ( 2 - 3--Kxf ;l/ ) x-f;M . 0 0 g ( 12 . 3 mm o 1 ) is «fc £>' 
1 , 3 - v ( 4 - M V /U ) 7" n /< > 2 . 4 3 g ( 1 2 . 3 mm o 1 ) £ * 
9 J - )V 4 0 m 1 K&fl? L, - <Dm&&fo 8 0 "C T* 1 5 %$F$Mlm. Ltz Q 

±f£j£ ( 12 ) r-^^^x* >; v - 4 . 5 o g *mm&mwt L 

4 6, OOOt^o/;, 

1 H-NMR <5 (D 2 0, ppm); 2 . 1 0 ( m, 2H), 

3.13(m, 4H), 4 . 1 0 ( m , 4H), 

4.82(m, 4H), 8 . 0 6 ( d, 4H, 

J = 5.4Hz), 8.75(d, 4. H , J = 5.4Hz) 

IE (KBr, cm" 1 ); 3420, 304 5, 1640, 

1505, 1470, 1155, 829. 




(12) 
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%MW 1 3 



MeOH 



l-6CH2^0-6CH2^CKCH2^2 1 + 0* CH2 %0 

WH2>20^CH2>20^CH2)2 + n3kcH2%<Cn\ 

I" I" 

(13) 



1, 2--/(2-3-Fi^v)^^ 
5 . 0 0 g ( 13 . 5 mm o 1 ) & «t V 1 , 3 - V ( 4 - kf v )V ) 7* n /< 
>2.68g(13.5 mm o 1 )^?/-)M0ml K&JSI U - O 
$ £ &> 8 0 °C T- 1 5 Wmmht Ltz 0 friz. Z ORfc-it £ &$J «xfjH- 

ff)xf ;vx-r;H:S?t^^gi)IL/: fc.I?), ±12^ (13) X-^^ti* 

^£ H';m-5x--/3 > ? o v K?7-f-i:J: $ SOS L fcite*, *' 'J 

if u > 7 ^ - ;u^^:fiT- 5 l , 0 0 0 T*ofc,' 

a H - NMR 5 (D2O, ppm) ; 2 , 20 (m, 2 H ) , 

3 . 10 (m, 4H), 3 . 6 6 ( m, s, 4 H ) , 

4 . 0 3 ( m, 4 H ) , 4 . 7 7 ( m, 4H), 
8 . 0 1 ( d , 4H, J = 5.4Hz), 

8 . 7 3 ( m, 4H, J=5.4Hz). 
IE (KB r, cm' 1 ); 3415, 3048, 1640, 
1510, 1455, 1150, 829. 
1 4 
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CICH2w c H2CI 




+ 



MeOH 



*CH 2 ^CH 2 4{^ CH 2%0 +} n 



O or 

(14) 

o . V ( $ n n > f- ;W ) *<> -t* > 2 . 00g( 11 . 4 m m o 1 ) & J: If 

1 , 3 - y ( 4 - U v ;P ) 7* n XV 2 . 2 6 g ( 1 1 . 4 m m o 1 ) * > 
* y - ;u 2 0 m 1 Cftff U £ OjgjftSrft 8 0'Ctl5 B#KSjJlE t fc 0 * 

L HIM * > - Mlfcf? taa*'JOx^;i/ji-r ;M:#itJft fclfc 0 a£ L 
/;U ±E* ( 14 ) Tjt $ # D v - 4 . 2 0 g * Wfe EH£ b L T 

2 3, 0 0 0 o fc 0 

1 H-NMR 5 (D 2 0, ppm); 2 . 1 8 ( m, 2H), 

3 . 1 8 ( zn, 4H), 6 . 00 (m, s , 4 H ) , 

7 ,3 8 (m, 2H), 7 . 7 0 ( m, 2 H ) , 

8.03(111, 4H), 8 . 7 6 ( m, 4H). 

"IE (KBf, cm" 1 ); 3420, 3050, 1635, 

r 

1510, 1 465, 1150, 820, 755. 

mmm 1 5 



CICH 2 -<Q^CH2CI 



CI" CI" 

(15) 




MeOH 
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p .v ? (^np^f-;l/)/^>-b">2 . 2 4 g ( 12 . 8mmb 1 ) is X l>' 
2 , 2 ' - v tf 'J v JU 2 . 0 0 g ( 12 . 8 mm o 1 ) > * ^ - 
5 0mli:il»L - 8 0 *C "C 1 5 RfHlI L fc 0 

ft * MfiJ O x f- ;u x - t P U & £ f# <b tt it IS * El JR L ft* # 
yr ^ ^ y _ ;n- UififJ O x f - ;U x - ^ Sit R II al L i: £ % , 
±fB* ( 15 • 5 0 g *#feB#fc LTfcfco 

1 H-NMR d ( D2O , ppm); 5.40(d, 1H), 
6.30 ( m, 1 H ) , 6.64 (m, 1 H ) , 
7.13 (m, 4H), 7.71(m, 6 H ) , 
8 . 1 5 ( d , 2H), 8 . 5 3 ( m, 1H). 

IR (KB r, cm' 1 ); 2930, 2480, 1940, 
1710, 1615, 1580, 1505, 1440, 
1310, 1200, 1080, 890, 7 60. 

su*0oi (mm. *2RB»=«-i-4«S*0*K ) 

%mm i~i 5 -et# p> *Lfc *• u v - & «t Jt«H5« u o r sua £ 
( 1 ) mum** 

mt£±&m%m%t%z. mm emu t v&ww 2mzmiR u^Ti^t 

It 8 Lfco 

$011 B s : B a c i 1 1 u s subtilis 
I .' F .0.3 0 0 7 ( tt^E ) 
Ec:Escherichia coli N.I. H.J. 

( -km® ) 

Pa:Pseudomonas aeruginosa 
I . A . M . 1 0 5 4 ( ftfltlS ) 



WO 94/14872 



S a 

S s 
S t 

&^i§ A n 
P s 
( 2 ) 

%MM 1-15 -Cft <b ft£ *'Jv - *jEffifc#l:U 2 0 0 /g/ml* 
ti-P'ttp^ L/^o :<0^|«i:ffli\ 2 0 0 , 1 0 0 , 5 0 , 2 5 , 
10, 5, 2.5, 1/ig/ml »iK U 4^ #3RUT t Lfc 0 

tUfctfUfiH? t'fcttK*** S^^TlFii7V 3 ( 1*]^** 3 g, * 

7* h > 1 0 g jfc X trffi-fb tPHA5.g** 1 0 0 0 mli:j&iL/: «>■ 
<D ) 1 0 m 1 LfcRSMfffcfli ") , 3 O'CCt 4 8 Sf &1%t L/:t 

2 O'CCt^L^I^iEI^^tiSi Lfc;'»<b*LfcR*|-ift9in 1 * it 
0ml L^fSi^ClX <? , - ft fc^gfiofftRS <DJg#i£ lnlt« 

r 

HLT»Ji 3 O'CIC-C 3 0#fflftUB$-£fco flUflft, iOjSlml Srftfc® 
7K 1 0 0 m 1 4>USA L*&-#JR Lfcft, - ©iJMRift 1 m 1 L TfisJB 

±£* t , ^0#'i7-Kilt4 L fco *»* : ttffl Sfc 1 0 /c< 1 

% ) 5ml £iifL 3 0 *C Ct 2 B WJ#* Lfc, : iM *> * - H: 

( B*HW#?-h h *s£7citll!i ) 5 m 1 <: at LH«) 

10^1 ^iPx. 3 0 *C 4 B Pb^S! Lfc 0 
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: Staphylococcus, aureus 

A . T . C . C . 6 5 3 8 p ( Jtfe 7 K * #B ) 
rShigella sonnei ( Tfc'Mm ) 
:Salmonella typhimurium 

( $X5f 7^1) 
:Aspergillus niger 

A.T.C.C.6275 ( JR £ 9 £ * ) 
: Pen i c i 1 1 i um steckii 
I . A . M . 7 0 4 8 ( Wfrtf ) 
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HMM 1-15 X'&btitzZti^tKDtf ') v- WcJf^, <OiSffl 
Sis i tf#lKE©ft'>SBtt#** l $C/Tto M^^^i -fc 9 

it mm i 

58 L*ffikRlfl|J&<b##jS**1" (16), ( 1 7 ) iiXXf 

(18) fc^-it*'*.^ l, i&&m 1 t Bl«&;fr&t: * *J if® 

1 0 0 m g I m 1 Jm±T* «9, #M»;fctt«i^£&v>^i:a*iW93 Lfc« 
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2 CICH2-Q + OO ImC 
0-ch 2 4Q^n-ch 2 hQ 

CI" CI" 
(16) 

2 CICH2-Q + O^^sO Hi0H- 

CI" CI" 
(17) 

CICH2-O-0H2CI + 2 O -jjjgjj- 

Cn-CH20 CH 2"0 " 
CI" CI" 

(18) 
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ft /.MSB ft J£ ( m g I m 1 ) 





Bs 


Ec 


Pa 


Sa 


An 


Ps 


Ss 


St. 






















5 


2.5 


5 


2.5 


5 


5 


5 


10 


(2) 


5 


5 


5 


5 


2.5 


5 


5 


10 


(3) 


10 


5 


5 


5 


10 


10 


10 


5 


(4) 


2.5 


1 


2.5 


2.5 


5 


2.5 


2.5 


1 


(5) 


- 5 


5 


10 


5 


5 


10 


5 


5 


VW 


in 


i n 

JLU 


in 

Air 


K 


10 

Jl \J 


5 


10 

J- \J 


5 


v ' / 


10 


10 


25 


5 

o 


25 


10 


10 


10 


(8) 


10 


5 


10 

JL \J 


10 


25 


5 


10 


25 


(9) 


2.5 


5 


5 


5 


10 


5 


5 


5 


(10) 


1 


1 


2.5 


1 


2.5 


2.5 


1 


1 


(id 


5 


5 


0 


1U 


r 
0 


i n 
1U 


0 


r 
0 


(12) 


5 


5 


10 


10 


10 


25 


5 


5 


(13) 


5 . 


5 


2.5 


5 


10 


2.5 


2.5 


5 


(14) 


5 


5 


10 


5 


10 


10 


5 


5 


(15) 


25 


10 


10 


5 


10 


25 


10 


10 




#■§• 
















(16) 


100 


100 


100 


100 


100 


100 


100 


100 


(17) 


100 


100 


200 


>200 


200 


100 


100 


100 


(18) 


100 


>200 


100 


100 


>200 


200 


100 


>200 


(19) 


10 


25 


5 


10 


25 


10 


25 


10 



( & ) mM&-% ( 1 9 ) is, 9Mt / * ^ a - ^ a 
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( l ) ftftggfl 

• Chlorella Vulgaris 

• Osci 1 latoria Chlorina 

( 2 ) KJK^te 

±ieoM^fe «fc t>'^^?S^D e t m e r J&jft»:»W L, 2 5 'C^AI^t 
81*9 U*!£i& fc t4. D e t m e r igtfi© 1 / 3 JlMRifc 

tCa(N0 3 ) 2 1-Og KC 1 0.25g MgS0 4 -7H 2 0 
0.25g KH 2 P0 4 0.2 5 g FeCl 3 0 . 0 0 2 g / H 2 0 

3 l> v b ] HBffJg»Jgi: J: 9 fci1i»fc{fcl*ift*iHl;c-2 5 'COAlSKfc 

c 3 ) t&mzw: 
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%1 



*/h«l8*J£(//gfail) 
Chlorella Vularis Oscillatoria Chiorina 

(1) 5 10 

(2) 5 5 

(3) 5 2.5 

(4) 1 1 

(5) 2.5" 2.5 

(6) 5 2.5 

(7) 2.5 5 

(8) 5 5 

(9) 5 2.5 

(10) ... 1 1 

(11) 10 10 

(12) 5 5 

(13) 2.5 -5 

(14) 2.5 5 

(15) 10 10 

J£«OH*!l#-t 

(16) 50 >100 

(17) 50 50 

(18) >100 100 

(19) 5 5 



( ■& ) mnm^r ( 1 9 > t±, a 



WO 94/14872 



PCT/JP93/01847 



27 



( i ) %m\% 2 , 4 , 9 , i o -en e> # v - is x tnt&w ( 
(i9)) <omm^<?^x, mnteRfe<ofc±toM&<n&tt>frhmm<n$i%: 

( 2 ) su*;££ 

m&#u ( ^^J#^- ( 2 ) , ( 4 ) , ( 9 ) > c i o ) ) 4 tz iij£K0y ( m 

&!#-§•( 19 ) ) o*JW LT, 1 iHSH-rSc ■ 

1 %7Xv#?^ 1 Om 1 ( mnfcftt LTlOOmg) **is±u*fcr-fci*«+ 

taOJfe-f*. *± 1 0 c m Z $>tz 13 C£iri-*iM£ i IKjfettMa ( g£©£# 

•tf ) os&*#mi-*o 

UBS : aMEJ#«L ( B*»Hg h 'J 7* h V--V*55Jff* ) Srfflv» % 3 0 *C \z 
X 2 B HQtt£#tttt : ^-Kffiffi^* ( B*mm#r h T*Z Y d-X$^ 
*)*fflv», 3 0'CCT4 Bf^l 

• ( 3 ) ttfltffi * 

^Mf?iJ2s 4s 9, 1 OTiHnt-f'J v-fllLfcl^Cli^f it 
is Jttfcffll ( SSSy#-5- ( l 9 ) ) •e&SLfc»£fc&iM=JtetefflEfcJfc'« 
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% 3 0. 



(N/10cm2) (N/10cm2) (N/10cm2) (N/10cm2) 

(2) 65 20 120 30 

(4) 5 0 10 0 

(9) 45 7 90 15 

(10) 3 0 8 2 

(19) 250 60 1060 260 



te^fliE lino 



450 



24000 



680 
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l 



Tffi-tess: ( i ) 



-(CH2>pA-(CH2)q + N^ 

xr 



CH2 




+ 



(I) 



(:£<K Ali#tt*\ $lfliC?-> 7xr.u>g, y't^fvxf l/>Sff:li 
r h 7>f ^yyD^f ylf*^ X± to IVXz' liffl-t tzlt&% 

&±-r a a # »; * f - * > 

2. ( I ) »=K Xi'is J:0 f X2"?£k3**E«UlH=**t**t7- 

jE«fcK^*>, ffl«^*>N V^KM*^ a*#:'flM*>, 

r 

3 . -J&5£ ( I ) «K Ai J 7x-V>i, p HX r>* q 7i f ^H 1 , m#3 T" 

4 . ftjg Lmta:*** 



+CH 2 hQhCH2-nQ^CH2)3Cn\ 



CI" CI 



(10) 
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5 . T!5-l£^ ( I ) 

-(CH2^CH 2 ^ CH2 ^Cn- (I) 

xr *f 

+ , Ati*ft#, g£HM^ 7x-b>*. yt^rvxf i/>ittli 

1 ~ 6 <D&1kX-$> <5 , mli 0 ~ 6 0S£&-eafe& 0 A, Xi, 

X 2 > P> q i* J: tfmli|*0aKLJ|lffirfci:ffl-4fctttt&K£fcoT (> A 
v> e ) -C^fc S I) jg U^-ffi^ <b 4 *) . 'Kf^fl'^t* 1 1 0 0 0 Jil±T' 

6 . — tess: ( i ) xi"±? «t wxz'f**) £ ft* M&Kfcit -SWT 

^d^W^, 7fcS8^=i->, ^-f:*>> IS^^, ffl&Kzk* 
>u* >R4 * f fctt*** * ^T**, »*«5E*to«EBSSI 

7 . -JttS ( I ) Ai ! 7i^>i> pfeJUJfq*'**: 1, m^Os 
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CI" CI" 



9 . ttiiL*ffi* f A 




10. 11*^5 lemco-^^ ( I ) ft* »0agL#ffi*'b 4 •) > 
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1 0 0 0 &±T* *f-*>*«2««**Ii3 J: 

^CH 2 )pA^H2^N^ CH2 ^N- (I) 

xr x 2 - 

X 2 T p> q #J:rrml±tt«3agL*terfcfcEI-S /cllffilCliot U 
) 
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**■•* ■ • • 

[1994^5^208 (20.05.94)S^*^^Sll;aiSiSlnW®*^Hl-4«JR 9 Tlf fe<tfc;tHB^«l<0« 
**>«B5-10lifEJE*U (2H)] 

1 . (»). 

2 . (») 

3 . (») 

4 . (&UI&) 

5 . TfS-ft* ( I ) 

^ H2 ^cH 2 ^ CH2 ^Cn- (I) " 

Xf x 2 " 

r h7>fjk>'yD^f>iti(), X i" £ «t t>'X 2~ ** M — 4 »i * & f 

TU<, 1 - 6 (nm&th *} , mli0~6OS|T^i. s^, A, Xi> 
X 2 . q'S iD-'mllfJill^fi- t 3tlie«t=*«r-3.-Cfc A 

^n^>-f*>, 5M7k|f 
SttB^V, VJ'K'f*^ * * 7. 

7 . -ft* ( I ) 4" , A*'?!-^!, p is «fc q # & c i % m ijt o 4 

iiiE*nfcffliS ( i 9*) 
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8 . »igLHM£*'5fc 



cr cr 



9 . fcalLJJLffij^a; 



■fCH2<>CH24Q€CHi^OV 

ci" cr 
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